Reassortant bunyaviruses derived from two members of the California serogroup (La Crosse/original and Tahyna/181-57) viruses were used to demonstrate that the large Mr viral protein (L) is encoded by the L RNA segment. Radiolabelled viral proteins were analysed by discontinuous SDS-PAGE. The L protein of La Crosse virus was observed to migrate ahead of its Tahyna virus counterpart when electrophoresed through a 5~ acrylamide resolving gel. Among the reassortant viruses, the L protein phenotype segregated with the viral L RNA segment. After confirming the genotype of the viruses used in this study, it was concluded that the L RNA species of California serogroup viruses codes for the L protein, the presumed viral polymerase.
.
reassortants were generated by co-infection of BHK-21 cells with parent LAC and TAH viruses. The one exception was clone P 1-2gg which was obtained by co-infecting BHK-21 cells with two reassortant viruses, TAH/LAC/TAH and TAH/TAH/LAC. Reassortant viruses were directly genotyped with respect to all three segments by a modification of an RNA-RNA hybridization procedure originally reported by Hay and co-workers (1979) . These results have been previously published and are summarized in Table 1 (Janssen et aL, 1986) . The structural proteins from these six different viruses were radiolabelled before SDS-PAGE analysis. Monolayers of BHK-21 cells were infected at an m.o.i, of 1 p.f.u./cell and viruses were labelled in the presence of 10 ~tCi of [3SS]methionine per ml of infection medium (GonzalezScarano, 1985) . Viruses were precipitated from clarified supernatants with polyethylene glycol and purified by centrifugation (Obijeski et al., 1976a) .
After purification, the viruses were diluted 1:1 in 2 × Laemmli sample buffer, boiled for 5 min, then quickly chilled on ice. Samples containing approximately equal c.p.m, of radioactivity were subjected to discontinuous SDS-PAGE (Laemmli, 1970) . In order to detect differences in electrophoretic migration between LAC and TAH L proteins, a gel system was employed in which the stacking and resolving portions of the gel were 2.5% and 5% polyacrylamide, respectively. Radiolabelled G1 and N polypeptides were analysed by discontinuous gel electrophoresis on a 10% polyacrylamide gel. Gels were treated with En3Hance (New England Nuclear), dried and autoradiographed.
LAC and TAH L proteins could be distinguished by their different electrophoretic mobilities in the 5 % polyacrylamide gel, with the LAC L protein migrating slightly faster than its TAH counterpart (Fig. 1, lanes 1 and 2) . Examination of radiolabelled proteins from the four different reassortants revealed that the electrophoretic pattern of the L protein correlated with the L RNA segment (Fig. 1) . For example, viruses whose only common RNA segment was the L RNA (i.e. LAC/LAC/LAC, LAC/TAH/TAH and LAC/TAH/LAC) all coded for L proteins of identical electrophoretic mobility (Fig. 1 , lanes 1, 3 and 5). On the other hand, L proteins derived from viruses having a TAH L RNA segment (i.e. TAH/TAH/TAH, TAH/LAC/LAC and TAH/LAC/TAH) migrated more slowly in the same 5 % polyacrylamide gel (Fig. 1 , lanes 2, 4 and 6). Provided that each of the six viruses used in this study was genotypically pure, it may be concluded that the L RNA segment of California serogroup viruses codes for the viral L protein.
To confirm the genetic homogeneity of each of these viruses, two independent approaches were utilized. One method was to examine the radiolabelled G1 and N structural polypeptides on a 10% polyacrylamide gel. Since LAC and TAH viruses display differences in the mobilities of both of their G1 and N proteins when electrophoresed on a 10% polyacrylamide gel, the genotypic homogeneity of the M and S RNA segments from each of the six viruses could be inferred by examining their phenotypic purity. Such an analysis indicated that each virus was phenotypically homogeneous (Fig. 2) . For example, each of the four reassortant clones posessed a G 1 protein which displayed an electrophoretic mobility identical to either parent LAC G1 or to parent TAH G 1, but not to both (Fig. 2) . The same was also true with respect to the N polypeptides of these viruses (Fig. 2) .
The second approach involved genotyping viral RNA by dot blot hybridization using cloned cDNA probes. The advantage of such a strategy was that it allowed all three RNA segments to be genotyped directly and was far less cumbersome than the RNA-RNA hybridization Cabradilla et al. (1983) . procedure developed by Hay et al. (1979) . Pringle and co-workers were the first to demonstrate the usefulness of dot blot hybridization for genotyping bunyavirus reassortants (Pringle et al., 1984) . Using this simple yet rapid technique, they were able to determine the parental origin of the L and M R N A segments for reassortants generated by heterologous crosses among members of the Bunyamwera serogroup.
We used three L A C c D N A s to genotype L A C / T A H reassortants with respect to L, M and S R N A segments. Each c D N A was specific for a different R N A segment by Northern analysis and could clearly distinguish L A C from T A H viral R N A in dot blot hybridizations. The characteristics of these e D N A probes are summarized in Table 2 . Cabradilla et al. (1983) Gonzalez-Scarano, unpublished results). All three cDNAs were cloned into pBR322. Plasmid DNAs were purified, radiolabelled with [a-32p]dCTP according to the oligolabeUing procedure of Feinberg & Vogelstein (1984) , and used to probe viral RNA immobilized on nitrocellulose.
Total cytoplasmic RNA obtained from infected BHK cell lysates served as the source of viral RNA. Monolayers of BHK cells were infected at a multiplicity of 10 p.f.u./cell with the same parental and reassortant virus stocks used to prepare the radiolabelled viral proteins. After incubation at 37 °C for 7 h, total cytoplasmic RNA was prepared according to the methods of White & Bancroft (1982) . Samples were blotted to nitrocellulose filters using a 96-well manifold (Bio-Dot; Bio-Rad), dried, and then baked in vacuo for 2 h at 80 °C. Filters were prehybridized in a solution containing 5 x SSC (l x SSC is 150 mM-NaC1, 15 mM-sodium citrate), 5 x Denhardt's solution, 50 mM sodium phosphate, 250 ~tg/ml of salmon sperm DNA, and 50~ formamide for 6 to 8 h at 42 °C. Radiolabelled recombinant plasmid was added to the hybridization solution (5 x SSC, 1 x Denhardt's solution, 20 mM-sodium phosphate, 509/0 formamide) and filters were hybridized at 42 °C for 24 to 36 h. Subsequently, filters were washed once with 3 x SSC, 0-1 ~ SDS at 42 °C. This was followed by two washes with 3 x SSC, 0-19/0 SDS, three washes with 1 x SSC, 0.1 ~ SDS, and three washes with 0.1 x SSC, 0.1 ~ SDS. These washes were performed at room temperature for hybridizations employing L or M RNA segment-specific probes and at 56 °C when the LAC S RNA segment cDNA was used. Filters were then autoradiographed using itensifying screens.
Dot blot analyses of viral RNA confirmed the genotypic purity for all six viruses used in this study (Fig. 3) .
Through the use of LAC/TAH reassortant viruses in conjunction with SDS-PAGE analysis of viral proteins, differences in L protein electrophoretic migration have been clearly shown to segregate with the L RNA segment. Having established both the phenotypic and genotypic homogeneity of each of the viruses employed in this study, it was concluded that the L RNA segment of California serogroup viruses does indeed encode the L protein. Such a finding, though not surprising, provides the first experimental evidence in support of the long held assumption that the L protein of bunyaviruses is encoded by the L RNA segment.
